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Abstract. In the last decades, an exceptional global warming trend was observed. Along with the temperature increase, modifi-

cations in the humidity and wind regime amplify the regional and local impacts on livestock husbandry. Direct impacts include

the occurrence of climatic stress conditions. In Europe, cows are economically highly relevant and are mainly kept in naturally

ventilated buildings that are most susceptible to climate change. The high-yielding cows are particularly vulnerable to heat

stress. Modifications in housing management are the main measures taken to improve the ability of livestock to cope with these5

conditions. Measures are, however, typically taken in direct reaction to uncomfortable conditions instead of in anticipation of

a long term risk for climatic stress. Moreover, measures that balance welfare, environmental and economic issues are barely

investigated in the context of climate change and are thus almost not available for commercial farms. Quantitative analysis of

the climate change impacts on the animal welfare and linked economic and environmental factors are rare.

Therefore, we used a numerical modeling approach to estimate the future heat stress risk in such dairy cattle husbandry10

systems. The indoor climate was monitored inside three reference barns in Central Europe and in the Mediterranean region.

An artificial neuronal network (ANN) was trained to relate the outdoor weather conditions provided by official meteorological

weather stations to the measured indoor microclimate. Subsequently, this ANN model was driven by an ensemble of regional

climate model projections with three different greenhouse gas concentration scenarios. For the evaluation of the heat stress risk,

we considered the amount and duration of heat stress events. Based on the changes of the heat stress events various economic15

and environmental impacts were estimated.

We found that the impacts of the projected increase of heat stress risk vary dependent on the region respectively the barn, the

climate model and the assumed greenhouse gas concentration. There was an overall increasing trend in number and duration of

heat stress events. At the end of the century, the number of annual stress events can be expected to increase by up to 2000 hours
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